The deoxyribonucleic acid unwinding protein of Escherichia coli. Properties and functions in replication.
The DNA unwinding protein of Escherichia coli (Sigal, N., Delius, H., Kornberg, T., Gefter, M., and Alberts, B. (1972) Proc. Nat. Acad. Sci. U.S.A. 69, 3537-3541) has been purified to homogeneity by a simple procedure which utilizes its stability to heating. The protein is an asymmetric tetramer of 18,500 dalton subunits which binds preferentially to single-stranded DNA at a ratio of one protein molecule per 32 nucleotides. Binding to DNA is complete in less than 10 s at 0 degrees while release of the protein from single-stranded DNA is relatively slow even at 37 degrees. A simple functional assay for unwinding protein depends on its essential role in the conversion of phage G4 single-stranded DNA to the replicative form. Unwinding protein stimulates initiation of replication of all single-stranded phage DNAs. Approximately 300 copies of unwinding protein are present per cell, as estimated by antibody titration, an amount sufficient to cover substantial lengths of DNA in several replicating forks.